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niing Water, in Seas, and in Clouds, and in Pickle • yet not fu frc- 
quent,as to efcape always tliefufpicion of being Prodigies. But 
in the forefaid references more is faid of Light, than 1 am able to 
exprefs; I fhall only add, That (gave full warning to obferve, 
whether the Light in my two Inftances had any blewiO) or green- 
ilh undntG ; all (hat fa w both, affirmed the Light to be as clear as 
the brightest Moon fl)ine,and fo it appeared to my owoeyes ; and 
I can perfedly remember, that I really thought the beams which 
came from the Mackrel^and the ftirred pickle,to be bright Moon- 
fhine.tilla Servant brought me to the Veflel^tofte the contrary* 

Ppfifiripf. We had the report here( whether true or falfe^you 
may beft know) ofthe ftining Beef inthe^y/r^;?^, about the fame 
time, when the Neck of Veal, firft mentioned, fhined here. And tc 
was here obferved. That the Stars had that nighr a glaring bright- 
nefsarid largenefs.more than ordinary, and f ;r fome moneths be- 
fore, and ever fince, the weather hath been more genfle,warm,and 
dry, than is iifual in thofe months ^ but 'tis above my skill to de- 
monftrate, ho.v this be'ongs'to the nutterin hand. Note, that the 
Mackrel-pickle was thick and not tranfparent, till it was ftirrcd 
and flaoiing; the Pork-pickle was ciear,or tranfparenr.yet Oiined 
not in any part. 

J Difiourfe comnmng the Spiral, injieadef the fufpofed Annular, 

firu^ure of phe Fibres of the Intefths \ difcover'dandjbevpn by 

the Learn da»d h^uifitwe Dr. Wijiiain Cokiothe R. Society. 

"Aircourfing ("liear two years fincej with a very ingenious Per- 
J fon, concerning the Mechanical reafon of the J*erip/tick 
motion of the Inteaincs, which is by Anatomifts deduced princi- 
pally from J»«W^;-fibrts,conftituting,according to the received 
doftrineCwitb the tight fibres immediately inveftingtheni^though, 
by the by, I take thefe to makeadiftinft coat) one of the coats of 
them ; his fence was (which he told me was that likewife of fome 
others of bis acquaintance) that they might be rather numerous, 
though fmal], Sj)hin<Ser-murcles, than fingle fibres, to which that 
motion is i6 be attributed -, Mufcles being in tuoft, if not al],other 
inaances owned to be the adequate inftrumencsof n)Otions analo- 
gous to this i and fibres, though abfolutely necefTary, yet being no 
otherwife fo, than as (a number of them being colJefted, and fitly 
difpofedj they conftitute a Mufclc. 

The Coapefture Teemed to me more probabk than the vulgarly 
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received opinion : but yet (with all refpeft to the abettors of 
either ) feveral difBcul tics occurred to me, whether of the two 
fuppoficions foever were allowed. 

Vov^firfi^ I conceived ic might be doubted (each of therc,whe- 
thcr fingle fibres, or mufcles, being fappofcddiitinft, as 1 chink 
they generally are, and, if annular, I conceive, mud be) how the 
aftuating matter,or imprelTion Caccording to the opinion of feme 
learned men) fhould be tranfmitted from one to another down 
along the whole traftofche Inteftines jfince Natures ufual way, for 
the propagation of Animal motion, is by a Continuation of velleLs 
(or at leaft fibres, whether they be concave or nor) from the pare 
where ic begins to that to which 'tis imparled, either for the con- 
vey ance of fomeaftuatingfubftance, or (according to the other 
Hfpothefis^ the communicating an impreffion. But there beings 
in the AnnuUr fuppoficion, no fuch continuation of veflels or fi- 
bres, a lateral contiguity being all that can be pretended, it might 
perhaps beurged,that the influent and moving matter (according 
to that notion ) might be tranfmitted by mutual inofcularions be- 
tween the contiguous fibres along their fides ^ which, if there be 
no Communication by veflels^ was the only way, I could ghefs at, 
to folve the doubt ; for,the notion of an Impreffion would hardly 
do the bufinefs, fince it fecmed not evidenr,that there could be/io 
thatfiippofition of a Continuity of fibre^% tenfity enough in the 
Inteftins to carry on fuch a motion. But to this I confidered. 

Secondly ^ That fuch a fuppofition feemed not very agreeable 
to Natures methods, which ordinarily makes w^t of Veffels (and 
thofe both clofe, and as diredi as the defign and organization oi 
the part will bear,) for the tranfmiflion of the fluid fub/lances in 
the bodies of animalSj not lateral emiflaries • except where {^\\^t 
great inconvenience is defigned to be prevented by the help of 
fuch conveyances ; as, for inftance, by the Anaftomofes^difcovcr* 
ed to be between veins and veins, arteries and arteries, in which 
veiTelsthebloud running with a large and rapid ftream, fhould 
anv of them chance to be obftrufled^ the Circulation, fo necefTary 
tolife,muft needs be interceptcd,without feme lateral conveyance 
of it into others of the fame kind : Which inconvenience yet I 
fuppofed would hardly be alledged in the prefent cafe ; that fa- 
brick of thofe veffels feeming to be defigned for extraordinary 
emergencies^but the^e being,according to the prefent fuppofition, 
the confiant and neceflary dufts of this adluacing matter. But 
neverthelefs, thirdly^ 
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Wrdfyy It fteincd difficult (to me at leaft) to fblve this Jntefti- 
fialcontraftion, though thefe lateral apertures were fuppofed: 

For, if fibres (wheiherconfideredasfingle, orasconftitutinga 
mufcle) be contraAcd according to ihcir length from fomeinflu- 
CBt matter,it uiuft be(according to my fence) from a diftcnfion of 
them in breadth ; and, in order to that, this matter uiuft undergo 
fomeconfineiiient in the part to bediftended ; but if they have la- 
teral perforations (and thofc in the oppofite part proportionate 
to thofc in that which admits this matter, which mufl:^ I conceivcj^ 
be granted,(ince the contraflion is all along the Inteftines propor- 
tiooate,) how can it be fuppofed, a diftenfion fat leaft fuch a one as 
is here required) can happen, when the matter defigned to efFeft it 
has fo ready a paffage forth, efpecially its determi nation from tfee 
impelling caufe being In right lines downward? If it wereobjefl- 
cd, that the motion of this fubftance might be fuppofed to be la- 
teral as well as direft, in regSrd there would be a paffage for it in- 
to the fibres as well as through the Anaftomofcs^ and that in pro-- 
portion larger than through thefc, whence nothing feems to hin- 
der but that a diftenfion of them might follow; 1 fuppofed, it 
might be replyed, that, by reafon of fuch a diftorfion of part of 
the impelled matter^ itreems,that the impreffed motion would be 
foon loft (according to the laws of motion) unlefs the impelling 
caufc were more violent than I fee reafon in thiscafc to imagine it 
to be. But indeed I think, no Anaromifts have obferved,that muf- 
cks (fuppofing thefe fuch) receive their adluating matter in at 
their fides, or,when their motion ceafes,fend it forth that way; but 
all, fo far as has been obferved, are fenced with a confiderably 
compaft, and (comparatively) impervious membrane. 

Fcunhljf^ I confidered, that all mufcles are obferved to have 
two tendons, one at each extremity^ by the approach of one 
whereof toward the other, its motion, which is contraflion, is 
performed ; but it feems hard to conceive, that thefe tendons 
(hould coincide fas in this fuppofition they muft^ and,if they do^ 
I prefumed it would be difficult to determine, what part of thefe 
circular mufcles (if fuch) the tendons are,and where the motion 
fliould begin in eachjit being obferved,that all mufcles are faftned 
tofome, cither fimply or comparatively, unmovable part,toward 
which (ordinarily) they move, and by which the inftinft of moti- 
on is from the nerves conveyed to them : But no Anatomifts, (fo 
feraslhad obferved) having difcovered, that any one part of 
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thefe mufcles, or movmgJU^m^ whichfo^tver they be,hasany ilri- 
6er cohcfion than other with any of the adjacent parts , I concei- 
ved,! might beallow'd the liberty to doibc oUhtBypothcfis^^^p^'- 
cialiy if 1 could fatisfie my felf better by ^nohcr. 

For mftead of thefe foJutions there occurred to my thoughts a 
third way, which ( provided experienct would countenance it^ 
fcemed nnre mechanically adjufted to folve the IHhtnomenon;viz* 
That thofejf^rf/5 which have been eftecir.t^d annuUr^ might per- 
haps btfpiral, and fo be continued down in one tract to the ioweft 
extremity of the inteftines j withal, that their fmatneis^compared 
with thecompafs they fetch about the inieftine,,might very eafily, 
J conceived, impofe upon any, who made notthofe refledtions, or 
tried not to unravel themvtheir declination being, for that reafon, 
not eafily difccrnible ; Which if true, it fcemed probable to me, 
that when either a bare motion fliall be impreffed on them at their 
beginning, or any fjbftance impelled iRto them , they being to be 
fuppoftd wJidiH »a(uraU moderatly tenfe , fo long as the moving 
caufccontinues,the motion muft be fucceffively continued all along 
their trads ^ and, that being in umbmm^ muft therefore, whilft it 
la(hs, by abbreviating thefe^i&r^j, itrairen the intefiine, and fo 
thruft forward what is contained in if, efpecially if they proved to 
have a mufcularfabrick. The conjedure as 'twas not difrcliflbed 
by the perfon to whom I propofed it, fogratified me the more for 
the feemiqgeafmefs of the performance; Nature's operations be- 
ing the moft eafy and fimple that can be imagned , though for that 
reaf n very often, I doubt, ov^rlook'd. But the notion lay after- 
ward longdgrmmt^ rill, about half a year fince,being revived by I 
know nor what occafion, I confider*d 'twas too unphilofophical 
to acquiefce in bare fpeculation, when autopfy might be confultedi 
and I herefore I fet upon the experiment , v. hich I firft made in a 
portion in the upper intcftines of an OX;;^ which, by reafon of their 
iargenefs of proportion to thofeof moft other jf^m^iofaniojals, 
feem'd (itceft for the tryal;afterwards in thofeof Sheep and Calves, 
befide the repetition of it in Oxen, and not only in the fmaller in- 
teftines , but in thtcolm and cG^cum alfb. The circumftances and 
refukofwhichtryalsareas follows* 

To effeft a due disjundioti of the membranes and /^r^j( which I 
found 'twas hard , if not impoflible, for me to make while 'twas 
raw, ) I was fain to caufe the inteftine of Oxen to be boiled 5 or 
6 hours, of Sheep 4 ; whereby the compages of the parts was fo 
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loofned, that the two outward coats^ vizdht coramoo one, and that 
confifting ofrightfikes were cafily feparated (if it were atteinpted 
foon after it was taken out of the water ) from that to which my 
fearch was deftined , and left thofe reputed amular ones naked; 
(though, by the way ^too long coftion would prove prejudicial on 
the other hand, by too much mtenerating ihefikes.) Thefe ar the 
top o{ the intefline i attempted to fcparate from oneanotherj and 
when thofe, which had been decurtated by the unequal cutting of 
the knifcj were taken off, I found, 

Firft^ that I could not feparate a (ingle/^r# from his fellows to 
any confiderable diftance, all of them ( to ray obfervation ) being 
very fmall , and in the feparation running fmaller and final Jer, ar.d 
withal by reafon of their implication or ftrider cohefiorione u ich 
another eafily breaking ; but a congeries of ihem (to be c:.ilTycd 
efpecialIy,though nor precifely alwaies^in thofe places, where by 
gently extending the inteftinesfeveral times, and then letri^g it 
return again, the cohefion of thefeveral/mfiof them became f oof- 
ned) which ac firil view would refemble a pretty JargejJbre, would 
without much difficulty rife together ; the very fmal! coriftituting 
fibres of which clufters yet, if the boiling had been very long con- 
cmued>whereby the compages was very much relaxed, would m tht 
raifing be very apt to feparate from one another , and appear di- 
ftiflft, by reafon of their infertions, by and by to be mentioned. 

SV^^;^^//, that when, beginning at the top, J attempted the fe- 
paration of one of thefe (fuppofed amukr) clufters of fibres to- 
wards my right hand (on that fide of the intefi-joe, f mean, which 
was turned towards me) a whole ring would come off together, 
(excepting that fomtfibrtli^ , which , rifing from contrary parts , 
decuflated one another at the top in thztphafis^ would a little re« 
tain it) v^hich at firft ftagger'd me as to my foremenriooed conje- 
fture ; but endeavouring it towards my left, I found, for rhe mod 
part, I could eafily enough unravel that ciufler to a confiderable 
Iength,^^i^.that of fometimes more than two or three fpans,beforc 
ruption(of the whole clufter I mean,) which yet at laftt would be 
fubjeft to* For , 

Thirdlj^ yihough thofe convolutions,as to thegreattft part of them 
appeared diftina',yet I found, that from every one of them at fhort 
diftances fome fibres did obliquely ^ and the mofl of them , to my 
befl: obfervation, according to the courfc of thofe I havemtntio- 
ned, infertthemfelves into the next convolution, and become a 
part of it ; chough withal fome I obferved to have a contrary ten 
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dcncy^or rather feem'd to afcend from the lower to the appet con* 
volution ^ and help roconftitiue it , and fo toobferve the courfe 
mtfitiooed; nay Sometimes would go farther than the next convo- 
iution, and, running under ir, apply thecnfelves obliquely to fome 
higher^ which yet ^mg ina fmaller number than the reft that Jay 
in ihe order contrary to them, did not very much hinder thediflb- 
Ciafidn of the main ones: which /^rej breaking off, and that in 
Hnm places in greater numbers than in others, would at laft (and 
the fooner if the inteftine began to grow dry ^ wh ch 'twould 
quickly do) caufe the whole clufter to break off. 

Fmrihlj^ I obferved , thatasthemoft of ihtfe Jikes would 
!>y degrees according to the order of the convolutions^ inferc 
itiemfeives into the next/o fome of them would (in the faHie order) 
p jfs over it^ and more (fo far as I haveobferved ) would run un- 
der it.and either adjoyn themfelves to fomemore remote.or elude 
niy fearchingby hiding themfelves under thenu This infertion of 
ihefejilr^i feems to be the reafon of the mmkr fhajis^ that I men- 
tioned even now^ in the contrary way of reparation : For, the at- 
tempting it contrary to their order, muft hinder in fome meafure 
the ready difTociation of the next convolutions upwardsiefpeci- 
ally near the fevered extremity, where there is lefs refiftance of the 
adjacent parts ; the mentioned^^r^ialfo feemingfomewhat big- 
ger, and confequently ftronger, in the upper, than after their in- 
fertion into the lower convolution : Though indeed 
Fifthly ^\ found,that if I began at a lower part of theinteftine,and 
try'd to unravel upwards ^thttt was not much more difficulty in fo 
doing, than when beginning above, I attempted it downwards ; of 
which the reafonj fuppofe^might be the tendernefs of the part oc- 
cafioned by long boiling, whereby I could not perhaps ;udg of the 
degrees of renitency in thofe fimUJihes^ In this contrary way of 
leparation too^the operation J obferv'd,would not fucceed,unlefs 
I attempted it in the contrary order^w^.to wards my right hand* 
Si^ii^^j when before boiling I caufed the infideof the inte* 
ftine to be turned out ward, as 1 did in two tryals, and afterward 
by taking off the giandulousand vafcular coats(which I think to 
bediftinft from one another, as I faid before of thofe confifting of 
light fikes, and the fuppofed mtmkr ones, Jendeavou red to unra- 
vel tht fibres^ I found they would comeoffin the contrary order^ 
mm. from my left hand toward my right ; which, I conceive,coB- 
firms the obfervation above delivered , in regard the intefiinc be- 
ing inverted, the order of feparation muft be fo too; though? 
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found(or thought) the operation more difficult^by reafon of fomc 
fibres lying in the oppofite order (mentioned under the third par* 
ticu!ar)and in'this appearance lying uppermoft. 

Seventhly^ in oneof chefe attempts of unravelling the j?^r^i of 
the inteftine of an Ox, fo inverted, I found, that though tht fibres 
I took up came off in the order I juft now mentioned, yet run- 
ning over fome others , they made a more oblique excurfioD, and 
for two or three convolutions left betwixt them a confiderable 
area of fibres , amounting ("according to my conjedure ) to five or 
fix times, or more, the bredth of thofe that fo came off, till going 
deeper and deeper among the othtr fibres , and at lafl: running un- 
der them, they coild be no longer traced, but brake off V/hether 
this be ufual, or only If^ff^ mtura^ I cannot determine- 

Eighthly^ I found it much more difficult ( in that one tr>ai { 
made) to unravel xh^ fibres oi the Cecum^ than the other inteftine, 
which feemed more mterwoven than thofe of the reft, and to have 
contrary tendencies one among another. 

This is the fum of my obfervations hitherto concerning this 
coat,which I take leave to think one concave andtielical mufclef if 
I may forty le it;) And that it might be fuppofed fuch , the fore- 
mentioned infertions feem'd to evidence, they appearing to me in 
thefeparating appofitely enough to reprefent the fabrick of a 
mufcledeliveredbythcaccurace5'/#'»^.Where the tendons of it are 
fixed, is not evident ; but, if I may have the liberty to conjedure, 
I fhould think the upper of them to be radicated ( at leaft ) at the 
fylorud (if not as high as tht JphinSler guls ( if this be not ir^) fince, 
the carneouscoat of the fl:omach being by the Learned Dr. Wtllu 
found robe a mufcular contexture , and there being a continua- 
tion of motion between that part and the inteftines, it feems to ne 
not altogether improbable they may be but one mufcle ; and t/;e 
other at the ams. 

Whether the fuppofed mnuUr fibres of the veins and arteries may 
not have the fame fabrick as thofe of the htefii/^esfinct both thefe 
kinds of veflels fcem to have a perifialtick concraflion of their 
own, and not to be bare conduit- pipes to tranfmit the impelled 
bloud, I propofe to be confidered and examined by pcrfons of 
more acute hands and judgment;as I do all what I have here delive- 
red, not daring too much to trufl even the informations of my ov/n 
hands and eyes, till I find them confirmed by thofe of others^more 
;udiciausjis well as dextrous in making experiments. 
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